Trans-cinnamaldehyde decreases attachment and invasion of uropathogenic Escherichia coli in urinary tract epithelial cells by modulating virulence gene expression.
Uropathogenic Escherichia coli is the primary bacterium causing urinary tract infection in humans. Attachment and invasion of urinary tract epithelial cells by UPEC is the first critical step in establishing a successful urinary tract infection. We investigated the efficacy of subinhibitory concentrations of trans-cinnamaldehyde to inhibit uropathogenic E. coli attachment and invasion of human uroepithelial cells. We also determined the trans-cinnamaldehyde effect on uropathogenic E. coli genes encoding virulence factors critical for uroepithelial cell bacterial attachment and invasion. Polystyrene 24-well plates seeded with uroepithelial cells were inoculated with uropathogenic E. coli (about 6.0 log cfu) and subinhibitory concentrations of trans-cinnamaldehyde (0, 325, 560 and 750 μM), and incubated for 60 minutes at 37C. Uroepithelial cells were washed and lysed to enumerate adhered uropathogenic E. coli populations. For the invasion assay uroepithelial cells were treated with gentamicin after incubation and lysed to enumerate invaded uropathogenic E. coli. Also, the trans-cinnamaldehyde effect on uropathogenic E. coli genes encoding attachment and invasion associated virulence factors was determined by real-time quantitative polymerase chain reaction. Trans-cinnamaldehyde significantly decreased uroepithelial cell attachment and invasion by uropathogenic E. coli (p <0.05). Real-time quantitative polymerase chain reaction revealed that trans-cinnamaldehyde significantly decreased the expression of major genes involved in uropathogenic E. coli attachment and invasion of host tissue (p <0.05). The down-regulating effect of trans-cinnamaldehyde on these genes potentially translated into decreased ability of uropathogenic E. coli to attach and invade bladder cells. Trans-cinnamaldehyde may potentially be used as a safe, effective antimicrobial to control uropathogenic E. coli infection. Followup studies in animal models are warranted.